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(n the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently amended) A magnetic detecting element comprising: 

a multilayer laminate including a first antiferromagnetic layer, a pinned 
magnetic layer, a nonmagnetic material layer, and a free magnetic layer deposited in 
that order from below; 

f 

a nonmagnetic interiayer disposed above the free magnetic layer; 

a pair of first ferromagnetic layers disposed above the nonmagnetic 
interiayer in end portions in a track width direction of the magnetic detecting element, 
the first ferromagnetic layers being separated in the track width direction by a space 
therebetween; 

a pair of second antiferromagnetic layers separately disposed above the 
respective first ferromagnetic layers; 

a pair of second ferromagnetic layers separately disposed above the 
respective second antiferromagnetic layers; and 

electrode layers, 

wherei n tho pa i r of cocond antif e rromagn e tic lay e rs hav e r e sp e ctiv e out e r e nd 
portions w i th a dist a nc e th e r e b e tw e en largor than tho d i stanc e b e twoon tho pa i r of first 
f e rromagn e tic layers in tho track width direction, and respective int e rnal ond portions 
with a diotanoo thorobotwoon smaller th a n th e distance b e tw e en tho outer end portions 
. in th e track width dir e ction, tho i nternal e nd portions jutting from int e rnal ond surfac e s of 
the respective outer end-po rtions toward a control portion In tho track width direct i on, 
wherein th e int e rnal e nd portions hav e a thicknoss that is sma ll er than that of tho outor 
e nd portions, the pair of antiferromagnetic layers have an internal end portion starting at 
the space between the first ferromagnetic layers and extending outward in a track width 
direction, the internal end portion having a substantially constant thickness for a non- 
zero length prior to a gradual increase in thickness at an outer end portion of the second 
antiferromagnetic layer such that at least two distinct points on the same side of the 
space have the same thickness in the internal end portion, and 
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wherein a magnetization direction of the second ferromagnetic layers is 
antiparallel to that of the first ferromagnetic layers. 

2. (Previously Presented) A magnetic detecting element according to Claim 1 , 
wherein the pair of electrode layers lies over the internal end portions of second 
antiferromagnetic layers. 

3. (Previously Presented) A magnetic detecting element according to Claim 2, 
wherein the second ferromagnetic layers lie over the internal end portions and the outer 
end portions of the second antiferromagnetic layers. 

4. (Previously Presented) A magnetic detecting element according to Claim 2, 
wherein the second ferromagnetic layers overlie only the outer end portions of the 
second antiferromagnetic layers. 

5. (Previously presented) A magnetic detecting element according to Claim 1 , 
the second ferromagnetic layers comprise a soft magnetic material and are deposited 
directly on upper surfaces of the second antiferromagnetic layers. 

6. (Previously presented) A magnetic detecting element according to Claim 5, 
wherein a magnetic moment per area of the free magnetic layer is larger than that of the 
first ferromagnetic layers. 

7. (Original) A magnetic detecting element according to Claim 1 , further 
comprising nonmagnetic layers between the respective second antiferromagnetic layers 
and the second ferromagnetic layers, wherein the second ferromagnetic layers 
comprise a hard magnetic material. 

8. (Previously presented) A magnetic detecting element according to Claim 1, 
further comprising nonmagnetic layers between the respective second 
antiferromagnetic layers and the second ferromagnetic layers, and third 
antiferromagnetic layers on respective upper surfaces of the second ferromagnetic 
layers, wherein the second ferromagnetic layers comprise a soft magnetic material. 
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9. (Original) A magnetic detecting element according to Claim 8, wherein the 
first antiferromagnetic layers, the second antiferromagnetic layers, and the third 
antiferromagnetic layers comprise the same material. 

10. (Previously presented) A magnetic detecting element according to Claim 8, 
wherein the third antiferromagnetic layers comprise a material having a blocking 
temperature lower than that of the materials of the first antiferromagnetic layers and the 
second antiferromagnetic layers. 

1 1 . (Previously presented) A magnetic detecting element according to Claim 7, 
wherein a magnetic moment per area of the free magnetic layer is larger than that of the 
first ferromagnetic layers. 

12. (Previously presented) A magnetic detecting element according to Claim 7, 
wherein a magnetic moment per area of the free magnetic layer is smaller than that of 
the first ferromagnetic layers. 

13. (Canceled) 

14. (Original) A magnetic detecting element according to Claim 1 , wherein the 
electrode layers lie above and under the multilayer laminate. 

1 5. (New) A magnetic detecting element comprising: 

a multilayer laminate including a first antiferromagnetic layer, a pinned 
magnetic layer, a nonmagnetic material layer, and a free magnetic layer deposited in 
that order from below; 

a nonmagnetic interlayer disposed above the free magnetic layer; 

a pair of first ferromagnetic layers disposed above the nonmagnetic 
interlayer in end portions in a track width direction of the magnetic detecting element, 
the first ferromagnetic layers being separated in the track width direction by a space 
therebetween; 

a pair of second antiferromagnetic layers separately disposed above the 
respective first ferromagnetic layers; 
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a pair of second ferromagnetic layers separately disposed above the 
respective second antiferromagnetic layers; 
electrode layers; and 

nonmagnetic layers disposed between the respective second 
antiferromagnetic layers and the second ferromagnetic layers, and third 
antiferromagnetic layers on respective upper surfaces of the second ferromagnetic 
layers, 

wherein a magnetization direction of the second ferromagnetic layers is 

antiparallel to that of the first ferromagnetic layers, 

the second ferromagnetic layers comprise a soft magnetic material, and 
the first antiferromagnetic layers, the second antiferromagnetic layers, and 

the third antiferromagnetic layers comprise the same material. 

16. (New) A magnetic detecting element comprising: 

a multilayer laminate including a first antiferromagnetic layer, a pinned 
magnetic layer, a nonmagnetic material layer, and a free magnetic layer deposited in 
that order from below; 

a nonmagnetic interlayer disposed above the free magnetic layer; 

a pair of first ferromagnetic layers disposed above the nonmagnetic 
interlayer in end portions in a track width direction of the magnetic detecting element, 
the first ferromagnetic layers being separated in the track width direction by a space 
therebetween; 

a pair of second antiferromagnetic layers separately disposed above the 
respective first ferromagnetic layers; 

a pair of second ferromagnetic layers separately disposed above the 
respective second antiferromagnetic layers; 

electrode layers; and 

nonmagnetic layers disposed between the respective second 
antiferromagnetic layers and the second ferromagnetic layers, and third 
antiferromagnetic layers on respective upper surfaces of the second ferromagnetic 
layers, 
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wherein a magnetization direction of the second ferromagnetic layers is 

antiparallel to that of the first ferromagnetic layers, 

the second ferromagnetic layers comprise a soft magnetic material, and 
the third antiferromagnetic layers comprise a material having a blocking 

temperature lower than that of the materials of the first antiferromagnetic layers and the 

second antiferromagnetic layers. 



6 



PACE 7/8 • RCVD AT 8/18/2005 3:27:33 PM (Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/29 * DNIS:2738300 ■ CS1D: * DURATION (mm-ss):02^2 



